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1. Introduction

In RAN2 previous meeting, various agreements on UP of DAPS have been achieved. For UDC, it is suggested to be further studied [1].
Agreements

Support of UDC

Proposal 21
FFS whether and what will specify UDC for RUDI HO. Papers proposing to support UDC during RUDI HO should provide details for the support.

In this document, we analyze the necessity to support UDC in LTE and some TPs are presented.
2. Discussion
2.1. Necessity to support UDC in DAPS
UDC which was specified in Rel-15 shows its remarkable benefits on reducing the uplink packet size as well as increasing the uplink network capacity. This greatly alleviates the burden of the network especially when the amount of the mobile traffic grows rapidly. UDC also provides great benefits on encountering the poor radio condition, which helps to improve the VoLTE coverage. That’s why UDC is supported in LTE. 
In DAPS, most of the UEs are at the cell edge. And segmentation is needed for the packets of large size for DAPS users. Then, one packet may be transmitted several times at low layers when segmentation is performed. This inevitably causes large latency on the service and leads to inefficient transmission. On the other hand, in order to keep high reliability at the cell edge, low MCS may be used for the users. This also aggravates resource consumption in DAPS. 
Observation 1: If UDC is not support in DAPS, it will impair the performance of the network.
2.2. Impacts on the specification
In this section, we further analyze the impacts brought by UDC of DAPS.
In Rel-15UDC, during the handover procedure, the UE shall [2]-[3]:
· Step 1: Release UDC configuration of the source upon reception of the handover command;
· Step 2: Reset the compression buffer to all zeros (if configured) and prefill the dictionary (if configured) during the PDCP re-establishment procedure;
· Step 3: Perform compression of the uplink PDCP SDU (if configured).
In DAPS, when the UE receives the handover command, the UE continues uplink transmission with the source eNB until successful Random Access procedure with target eNB. It means if UDC is supported in DAPS the UE should keep transmission of the UDC data from the source until it is switched to the target. If so, the UDC configuration of source is not to be released but to be kept when the handover command is received. And the UDC configuration of the target cell should be stored by the UE. I.e. the PDCP maintains two sets of UDC configurations.
When the PDCP entity is indicated to perform uplink data switching from the lower layer, the PDCP entity will perform UDC release/reconfiguration procedure. This is similar to the current procedure whichis illustrated in the following.
· Step 1:Release UDC configuration of the source eNBwhen the PDCP entity is indicated to perform uplink data switching;
· Step 2 Reset the compression buffer to all zeros (if configured) and prefill the dictionary (if configured);
· Step 3: Perform compression of the uplink PDCP SDU (if configured).
The whole procedure is depicted in Figure 1. It can be seen that small impacts are brought byUDC in DAPS. 
Observation 2: Small changes are brought by UDC in DAPS
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Figure 1 UDC release/reconfiguration procedure in normal handover and DAPS
From the observations above, it is kindly proposed that:
Proposal 1: Support UDC in DAPS.
The corresponding TPs are also provided below. And we kindly propose that:
Proposal 2: RAN2 to capture the TP.
TP for 36.331
FIRST CHANGE

Omitted
1>
if daps-HO is configured:
2> establish a MAC entity for the target PCell, with the same configuration as the MAC entity for the source PCell;

2>if listOfDAPS-DRBsis present, for each included DRB; or

2>if listOfDAPS-DRBs is not present, for all DRBs:

3> establish an RLC entity and an associated DTCH logical channel for the target PCell, with the same configurations as for the source PCell;
3> reconfigure the PDCP entity to DAPS PDCPentity as specified in TS36.323 [8].
3>release uplinkDataCompression of the source PCellif configured, upon UL data switching;
2>if listOfDAPS-DRBs is present, for each DRB that is not included:

3>release uplinkDataCompression,if configured;
3>re-establish PDCP;
3>re-establish the RLC entity and associate it, and the associated DTCH logical channel, to the target PCell;
2> for each SRB:

3>establish a PDCP entity for the target PCell, with the same configuration as the PDCP entity for the source PCell;
3>establish an RLC entity and an associated DCCH logical channel for the target PCell, with the same configuration as for the source PCell;
3>suspend the SRBsfor the source PCell;
2>release uplinkDataCompression, if configured;
1>else (if daps-HO is not configured):
2>
reset MCG MAC and SCG MAC, if configured;
2>
release uplinkDataCompression, if configured;
2>
re-establish PDCP for all RBs configured with pdcp-config that are established;
Omitted
END OF CHANGES
TP for 36.323
FISRT CHANGE

5.x
Uplink data switching

For DAPS bearers, whenuppers layer requestuplink data switching,, the transmitting PDCP entity shall:

-
for AM DRBs, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by the RLC entity associated with the source cell, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to uplink data switching to the RLC entity associated with the target cell as specified below:

-
perform header compression of the PDCP SDU as specified in the clause 5.5.4;
-
perform compression of the uplink PDCP SDU (if configured) as specified in the subclause 5.11.4;
-
perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the clause 5.6 and 5.7;

-
submit the resulting PDCP Data PDU to lower layer, as specified in clause 5.1.1.
-
for UM DRBs, for all PDCP SDUs which have been processed by PDCP but which have not yet been submitted to lower layers,perform transmission of PDCP SDU in ascending order of the COUNT values to the RLC entity associated with the target cell as specified below:

-
perform header compression of the PDCP SDU as specified in the clause 5.5.4;
-
perform compression of the uplink PDCP SDU (if configured) as specified in the subclause 5.11.4;
-
perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the clause 5.6 and 5.7;

-
submit the resulting PDCP Data PDU to lower layer, as specified in clause 5.1.1.
NEXT CHANGE

5.y
PDCP Reconfiguration

When upper layers request a PDCP entity reconfigurationand DAPS is configuredfor a data radio bearer, UE shall:

-
establisha ciphering function for the radio bearer and apply the ciphering algorithm and key provided by upper layers for the ciphering function;

-
establish an integrity protection function for the radio bearer and apply the integrity protection algorithm and key provided by upper layers for the integrity protection function;
-
establish a header compression protocolfor the radio bearer and apply the header compression configuration provided by upper layers for the header compression protocol. 
-
configure an uplink data compression protocol for the radio bearer and apply the uplink data compression configuration provided by upper layers for the uplink data compression protocol.
When upper layers request a PDCP entity reconfigurationand the associated RLC entityis releasedfor a radio bearer, UE shall:

-
releasethe ciphering functionassociated to the released RLC entityfor the radio bearer;

-
release the integrity protection functionassociated to the released RLC entity for the radio bearer;
NOTE:
The state variables which control the transmission and reception operation should not be reset, and the timers including t-Reordering and discardTimer keep running during PDCPentity reconfiguration procedure.
FFS: how RoHC and UDC is handled during the transition from DAPS PDCP entity to normal PDCP entity
NEXT CHANGE
5.11.2
Configuration of UDC

The PDCP entities associated with DRBs can be configured by upper layers, see TS 36.331 [3], to use UDC. If UDC is configured, the UE shall apply UDC compression function (details see subclause 5.11.4) to process the received PDCP SDU from upper layers corresponding to the configured DRB. The size of compression buffer is configured by upper layer via bufferSize. If pre-defined dictionary is configured by upper layers, the UE shall prefill the configured pre-defined dictionary in the compression buffer upon configuration of UDC. If pre-defined dictionary is not configured by upper layers, UE shall set the compression buffer to all zeros.

For DAPS bearers, the PDCP entity shall perform the uplink data compression for the PDCP SDU using the UDC compression protocol either configured for the source cell or configured for the target cell, based on to which cell the PDCP SDU is transmitted.
END OF CHANGES
3. Conclusion

This contribution discusses the issuesrelated to UDC in DAPS.The resulting observations andproposals are as follows.
Observation 1: UDC brings benefits on increasing the uplink transmission capacity and improving the VoLTE coverage of the network in DAPS.
Observation 2: Small changes are brought by UDC in DAPS.

Proposal 1: Support UDC in DAPS.
Proposal 2: RAN2 to capture the TP.
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